subjects, Perkoff (to) changed the sleep rhythm to sleeping during the day, using darkened rooms, and found that the plasma cortisol level followed suit, rising sharply in the two-hour period before waking. He stated: â€oe¿ A funda mental characteristic of the diurnal variation of plasma i @ OHCS concentration is the abrupt rise which occurs during the sleep period.â€• In view of the relationships between sleep and plasma cortisol, and between sleep disturbance and depressive illness, it was decided to study the changes in cortisol levels during sleep in depressive patients and to compare them with a control group of other hospital patients.
METHODS

Plasma cortisol was measured by the Matting
ly technique for the estimation of free nhydroxysteroids in plasma (8). Plasma cortisol was estimated at midnight, 3 a.m. and 6 a.m. on io patients with depression.
These patients had all been in hospital for at least three days and were having no treatment other than night sedation with barbiturates, as shown in Table  I . The barbiturates were not
given on the night of the study. The depressed patients were scored on the Hamilton scale of depression (6) . Each patient was warned before hand that blood would be taken at intervals during the night. Emotional or other stress is known to raise the plasma cortisol concentration (i, 7, ii) . It is probably stressful to wake patients during the night, but as the controls and patients were awakened at the same times it was thought that this additional stress would not invalidate the results.
Nine control patients (Table II) , all of whom had been in hospital for at least three days and who were matched with the depressives for age and sex were similarly tested. Three had skin diseases, but were suffering no major discomfort, one was due to have an elective operation within four days and the remaining five were studied at least six days after minor operations. These time intervals were considered sufficient to eliminate the changes in plasma cortisol levels None of this group of patients was receiving any medication.
A third group of io patients were also studied with three-hourly blood samples for twenty-four hours. Eight had depression, one a personality disorder and one had schizophrenia. Medication was continued in this group, as shown in Table   III . It was possible to repeat the estimations on three of the first group of patients with de pression and on four of the third group. In both these groups the medication was unchanged between the first and repeat estimations. All subjects normally went to bed between @o p.m. and midnight, and rose between 6 a.m. and 8 a.m.
RESULTS
The results are shown in Tables I, II The midnight blood sample of patient io was haemolysed, so that data for this patient were excluded from the calculation of mean values Standard deviations 6@o I6@3 6@3
These patients had no night sedation.
Patients marked with * said they normally slept fitfully. Patients marked with f said they slept well even in hospital. .a peak values at 3 a.m. In six of these the estima tions were repeated on recovery and five showed a change in their peak values to 6 a.m. In the sixth case (Case 9), the peak value remained at 3 a.m. and the subject relapsed within a week of discharge and was again exhibiting marked early morning waking.
One of the patients in group i (Case 8) had a relapse in hospital after one course ofE.C.T., and she recovered again after a second course. During these two periods of depression there The eight depressive patients in Group 3 who were followed for 24 hours showed the normal daytime variations.
The plasma cortisol values in the control patients showed varied patterns ; this was presumably due to the stress ofbeing in hospital.
Perkoff et al. compared the levels in hospital in-patients (non-psychiatric) with those of normal non-hospitalized subjects. They found that in both groups the level was lower at 4 a.m. than at 8 a.m., but the difference was less in the hospital in-patients.
The sleep patterns in the depressed patients as observed in hospital are noted on Tables I and II. In the control group those who claimed to sleep well had normal variations in their night plasma cortisol levels (Table  II) . The schizophrenic and the patient with personality disorder followed an almost normal curve.
There was no conclusive correlation between cortisol values and scores on the Hamilton scale or its individual items.
A point of interest is the curve in Case z r.
the peak moved to the right on recovery, and so although the general level fell the 9 a.m. level rose. This may explain some paradoxical finding by Gibbon and Board (@, 2). They found that 9 a.m. levels of plasma cortisols were high in depression and fell with recovery, but occas ionally there was a surprising rise in the 9 a.m. levels.
SUMMARY
Plasma cortisol levels were estimated during the night on hospitalized depressed patients and on controls in hospital. No clear difference in pattern was discovered, except that the mean 6 a.m. level was significantly higher in the depressions than in the controls. There appears to be a tendency for cortisol level patterns in depressed patients to change towards normal on recovery, and this appears to be worthy of further study.
